The property of being a D'Atri space (i.e., a space with volume-preserving symmetries) is equivalent to the infinite number of curvature identities called the odd Ledger conditions. In particular, a Riemannian manifold (M, g) satisfying the first odd Ledger condition is said to be of type A. The classification of all 3-dimensional D'Atri spaces is well-known (see [4]). All of them are locally naturally reductive.
The study of the volume of the geodesic balls and geodesic disks in a Riemann manifold has extensively analyzed in the specialized bibliography. The book by A. Gray, Tubes [3] , is an interesting reference.
It is worth taking a good look at the paper by A. Gray [2] . The author computes the Taylor expansion of the volume of a geodesic ball. In order to get this result, he determines the coefficients in the power series of the volume element of a Riemann manifold in terms of the covariant derivatives of the curvature tensor of the Levi-Civita connection. Nevertheless, the determination of the complete power series expansions for the volume is a difficult problem; furthermore, our series could be defined, but they might not converge.
The flag manifold M 6 = U (3)
U (1)×U (1)×U (1) is a non-symmetric naturally reductive homogeneous space; in fact, the curvature tensor has no vanishing covariant derivatives. On this manifold, the 'canonical connection' is well defined and we are familiar with many of their geometric properties, ( [4] p.193). We recall that the canonical connection is invariant by parallelism, i.e. the covariant derivatives of the torsion tensor and the curvature tensor of the canonical connection are zero.
On the other hand, to any reductive homogeneous space, it is well known [1] that the canonical connection and the Levi-Civita connection have the same geodesics. From this we can carry out a similar calculation to get the volume, Jacobi fields, etc. By means of this theory, the aim of this poster is to compute the volume of the geodesic ball in M 6 in terms of the curvature and the torsion tensor of the canonical connection.
For arbitrary 7-dimensional 3-Sasakian compact manifold M we consider four-parameter 8-dimensional deformations N of standard cone over M . The condition of Spin(7)-holonomy of considered metric on N gives to us nonlinear ODE system on parameter functions. By investigating the system we find many new nonhomogeneous orbifold Spin(7)-metrics on N and also several regular manifold metrics, some of which were found previously only numerically in [1] , [2] . We investigate n-dimensional real submanifolds M of Kähler manifolds M n+p whose maximal holomorphic tangent subspace is (n−1)-dimensional, called CR submanifolds of maximal CR dimension and we study the differential geometric properties of these manifolds. Then there exists a unit vector field ξ normal to M such that JT x (M ) ⊂ T x (M ) ⊕ span{ξ x }, for any x ∈ M , where J is the almost complex structure ofM . We establish a few characteristics of the shape operator with respect to the distinguished vector field ξ and we characterize several important classes of submanifolds in complex projective space, under certain condition on this shape operator.
CR submanifolds of maximal CR dimension in Kähler manifolds
Moreover, under this hypothesis the submanifold M is necessarily odd dimensional and it admits a naturally induced almost contact metric structure (F, u, U, g). In general the induced almost contact structure is not a contact structure and we give the condition for F to be the contact one and we obtain some characterizations of contact submanifolds, when the ambient manifold is a complex space form. Furthermore, since there are two geometric structures: an almost contact structure F , induced from the complex structure J of the ambient spaceM , and a submanifold structure, represented by the second fundamental tensor h of M inM , it is interesting to study certain conditions on the almost contact structure F and on the second fundamental tensor h of these manifolds. We consider the case when the ambient space is a Kähler manifold and we obtain new characterizations of some model spaces in complex space forms. There exists three distinguished real algebras which can be constructed over R 2 as follows: the set {a + bi : a, b ∈ R} with i 2 = −1, +1, 0, i.e., the complex, double and dual numbers. These algebras are strong related with geometrical properties: complex, paracomplex and tangent structures on manifolds (see [4] and [5] ). Such polynomic structures are endomorphisms of vector fields F satisfying the same relations that the quoted algebras (i.e., F 2 = −I, I, 0, where I denotes the identity operator and 0 the null operator).
From algebras to manifolds
One can consider a manifold endowed with three endomorphisms F, P, J of vector fields verifying F 2 = ±I, P 2 = ±I, J 2 = ±I, J = P •F, P F ±F P = 0. Then there exists exactly four type of these so-called triple structures, according to the chosen algebraic conditions (see [2] ). Hypercomplex structures are the most studied triple structures (see, e.g., [1] ). We have studied another class of them: the biparacomplex ones, which are related with biLagrangian manifolds and allow us to characterize the existence of 3-webs (see [3] and the references therein).
In this poster we present some relationships between four real algebras over R 4 and triple structures on manifolds. The four algebras of numbers are the set {a + bi + cj + dk : a, b, c, d ∈ R; ij = k} with the following conditions
• −i 2 = −j 2 = −k 2 = 1: the quaternions (Hamilton, 1843).
• i 2 = −j 2 = −k 2 = 1: the bicomplex (Segre, 1892).
• i 2 = j 2 = −k 2 = 1: the biparacomplex or coquaternions (Cockle, 1848).
• i 2 = j 2 = k 2 = 1: the "hyperproduct".
All of the triple structures are full of interest. We shall show some physical and geometric applications of them, showing some common properties. This is a joint work with Pavel Tumarkin.
Coxeter decompositions of polytopes
Let P be a polytope in Euclidean space E n , hyperbolic space H n or spherical space S n . A Coxeter polytope is a polytope whose all dihedral angles are submultiples of π. A Coxeter decomposition of a polytope P is a tiling of P by a finite number of Coxeter polytopes such that if two tiles have a common facet then they are symmetric to each other with respect to this facet.
If P is a Coxeter polytope, this tiling indicates a reflection subgroup in the group generated by reflections with respect to the facets of any tile (and each reflection subgroup of the reflection group corresponds to some Coxeter decomposition). In its turn, the knowledge of reflection subgroups in reflection groups is useful for investigation of regular subalgebras of KacMoody algebras. If P is not a Coxeter polytope, then P admits a Coxeter decomposition if and only if the reflection group generated by this polytope is discrete.
The main step to the classification of Coxeter decompositions is a characterization of the tiles. In 1934, H.S.M.Coxeter [1] showed that in spherical and Euclidean spaces of a given dimension there exists a finite number of Coxeter polytopes and listed these polytopes. So, in spherical and Euclidean spaces of a fixed dimension we have a finite number of possibilities for the tile. In hyperbolic case, there is no classification of Coxeter polytopes known. However, we proved the following combinatorial condition:
Let P be either a Euclidean or a hyperbolic polytope admitting a Coxeter decomposition with a fundamental tile F. If P has k facets then F has at most k facets.
Given combinatorial type of a tile and a combinatorial type of P we describe an algorithm which classifies most Coxeter decompositions except some rare very special cases (namely, Coxeter decompositions with indecomposed dihedral angles). We also present an approach which admits to treat the latter class of decompositions.
Using this technique we obtain the classification of Coxeter decompositions of spherical and hyperbolic polytopes with small number of facets (simplices, prisms and some others). We also classify reflection subgroups of Euclidean discrete reflection groups and list all polytopes generating discrete reflection groups in assumption that this polytope is a simplex of any dimension or a Lambert cube in a spherical, Euclidean or hyperbolic 3-space. Physical reasons, particularly the Quantum Gravity problem in General Relativity (see [1] ) take us to study manifolds M furnished with a pseudoriemannian metric g that changes its bilinear type across a hypersurface Σ, where the metric degenerates. The most interesting cases are transverse Riemann-Lorentz manifolds, which are manifolds with a type-changing metric and a hypersurface Σ that separates a riemannian component of M − Σ from a lorentzian one. In this ambient we concern about the extensibility to the whole M of classical geometric objects (well defined in M − Σ), such as geodesics, covariant derivatives or mainly, curvatures. After reviewing some well-known results (see [2] - [5] ), we study the conformal geometry. Finally we set the equivalent conditions to extend the well-known Weyl tensor. A vector field V on a n-dimensional round sphere S n (r) defines a submanifold V (S n ) of the tangent bundle T S n . The Gluck and Ziller question is to find the infimum among unit vector fields of the n-dimensional volume of the image submanifold. This volume is computed with respect to the natural metric on the tangent bundle as defined by Sasaki. Surprisingly, the only dimension for which the problem is solved is three [3] . In that case, the infimum is reached by unit Hopf vector fields i. e. those tangent to the fibers of the Hopf fibration. It is conjectured that for odd dimensional S n (1) with n ≥ 5 the infimum is not reached by any globally defined unit vector field but is the volume of unit vector fields with one singularity called Pontryagin fields [4] . These vector fields are obtained by parallel translating a given vector along any great circle passing through a given point. Recently, we show that such a result does not hold for both small and large radii [1] . On the other hand, we prove that this conjecture is true for the unit round 2-sphere [2] . In that case there is no globally defined vector field and the infimum is taken on singular unit vector fields without boundary. These are vector fields defined on an open dense set and for which the adherence of their images are submanifolds without boundary. It is a well known result of Minkowski that if S ⊂ R 3 is a convex surface of area A, with mean curvature H and enclosed volume V then
πA where equality holds if and only if S is a sphere (see [1] ). In this article we obtain, for compact hypersurfaces M embedded into real or complex space forms, sharp bounds for the mean curvature. These bounds depend on the isoperimetric quotient vol(M )/vol(Ω), where Ω is the domain enclosed by M , the radius of the minimal geodesic ball containing Ω and/or the radius of the maximal geodesic ball inside Ω and this bounds are obtained only for geodesic spheres. As a consequence we deduce some results on rigidity. The proof of main theorems depend on a general Minkowski formulae ( [2] ) and an expression for the volume of Ω as an integral over M ( [3] ). This poster deals with one of the multiple relations between conformal geometry and fully non-linear equations. In particular, we consider the σ k curvatures. They are defined as the elementary symmetric functions of the eigenvalues of the Schouten tensor and constitute a natural generalization of the scalar curvature. These σ k are interesting objects of study because they contain all the conformal information in a Riemannian metric. From the PDE point of view, they give rise to interesting fully non-linear elliptic equations of second order, of Monge-Ampère type.
Singular solutions of a fully non-linear PDE in conformal geometry
The first result [2] gives a dimension estimate of the singular set of a metric of positive σ k curvatures, together with several topological corollaries. It relates to the work of Schoen-Yau [5] for the scalar curvature.
On the other hand, the second result [1] complements the first; we construct some non-trivial metrics with positive constant σ k curvature that are singular along a given submanifold. This problem for the scalar curvature is known as the singular Yamabe problem, where the equation is semilinear. Here underline the work of Schoen [4] and Mazzeo-Pacard [3] .
On minimal lightlike surfaces in n-dimensional Minkowski space We discuss two particular classes of lightlike surfaces in Minkowski space M n , which may be viewed as natural analogues of space-and timelike minimal (maximal) surfaces.
Two-dimensional minimal surfaces in Euclidean space R n are critical point of the area functional under suitable variations. Every minimal surface in R n may be represented in terms of isotermic coordinates by a position vector r(u, v) which satisfies following conditions:
Similarly two-dimensional minimal (maximal) space-and timelike surfaces in Minkowski space M n are also critical point of corresponding "area" functionals. Every minimal spacelike (timelike) surface in M n may be also represented in terms of isotermic coordinates by a position vector ρ(u, v) which satisfies following conditions:
where ε = 1 or ε = −1 for spacelike and timelike cases respectively. The question is how one can define the notion of minimality for the lightlike surfaces in M n . Since any lightlike surface has a degenerate metric, direct applications of the area functional have no sense. We propose to use some deformability properties of minimal surfaces in R n and M n , this way leads to some particular classes of lightlike surfaces in M n which can be treated as minimal [1] . We study the stability of the characteristic vector field of a K-contact manifold with respect the energy and volume functionals when we consider on the manifold a two parametric variation of the metric. First of all, we multiply the metric in the direction of the characteristic vector field by a constant and then we change the metric by homotheties. We will study to what extent the results obtained in [1] for Sasakian manifolds are valid for a general K-contact manifold. Finally, as an example, we will study the stability of Hopf vector fields on Berger spheres when we consider homotheties of Berger metrics. We prove the existence of a one parameter family of minimal embedded hypersurfaces in R n+1 , for n ≥ 3, which generalize the well known 2 dimensional "Riemann minimal surfaces". The hypersurfaces we obtain are complete, embedded, simply periodic hypersurfaces which have infinitely many parallel hyperplanar ends. By opposition with the 2-dimensional case, they are not foliated by spheres.
Stability numbers in K-contact manifolds

Orthogonal ruled surfaces and ruled Bonnet surfaces
i) The surfaces of constant mean curvature, other than the planes and spheres [1] , [2] , [3] .
ii)The isothermic Weingarten surfaces of non-constant mean curvature, which are isometric to a surface of revolution [1] , [2] , [4] .
iii)The surfaces of non-constant mean curvature that admit a single nontrivial isometry [3] , [5] . In this paper , some properties of the ruled Bonnet surface of non-constant mean curvature which admit only one isometry are determined. Some special orthogonal ruled surfaces are given. By using these surfaces, it is obtained isometric surfaces which can be use to calculate Bonnet surfaces. An almost quaternion-Hermitian manifold M is a Riemannian 4n-manifold which admits an Sp(n)Sp(1)-structure, i.e. a reduction of its frame bundle to the subgroup Sp(n)Sp(1) of SO(4n).
Examples of almost quaternion-Hermitian manifolds
Since Sp(n)Sp (1) is a closed and connected subgroup of SO(4n), there exists a unique metric Sp(n)Sp(1)-connection ∇ Sp(n)Sp(1) = ∇ LC + ξ, where ∇ LC is the Levi-Civita connection and ξ is a tensor, called the intrinsic
Here (sp(n) + sp(1)) ⊥ denotes the orthogonal complement in so(4n) of the Lie algebra sp(n) + sp (1) .
Under the action of Sp(n)Sp(1), the space T * M ⊗(sp(n)+sp (1)) ⊥ of possible intrinsic torsion tensors ξ is decomposed into irreducible Sp(n)Sp(1)-modules, giving rise to a natural classification of almost quaternion-Hermitian manifolds. In [4] it was shown that, in general dimensions, ξ has six components and 2 6 = 64 classes of such manifolds arise.
From the existing symmetric link among the covariant derivatives of the local Kähler forms, we have recently given expressions for the covariant derivatives of such forms in terms of their exterior derivatives. As a consequence, we have determined the components of the intrinsic Sp(n)Sp(1)-torsion ξ by means of the exterior derivatives of the local Kähler forms. Based on the detailed information, obtained in such a way, about the components of ξ we will display some new examples providing diverse types of almost quaternion-Hermitian manifolds.
This conviction of several centuries ago still runs deep in Mathematics, markedly in Differential Geometry where the pursuit, via variational problems, of "best metrics" and "best maps" has led to Einstein metrics and harmonic maps. Notwithstanding their pre-eminent interest in harmonic maps, Eells and Sampson also envisaged some generalizations and defined biharmonic maps ϕ : (M, g) → (N, h) between Riemannian manifolds as critical points of the bienergy functional E 2 (ϕ) =
is the tension field of ϕ. Biharmonic maps are a natural expansion of harmonic maps (τ (ϕ) = 0). Although E 2 has been on the mathematical scene since the early '60, when some of its analytical aspects have been discussed, and regularity of its critical points is nowadays a well-developed field, a systematic study of the geometry of biharmonic maps has started only recently.
In this poster we focus on the geometric properties of biharmonic maps and describe some recent achievements on the subject: (a) We give the explicit classifications of biharmonic curves and surfaces of some Thurston's geometries. In particular, we prove that, for S 3 (1), they are S 2 (1/ (c) We compute and estimate the index and nullity of some biharmonic maps. For instance, the index of S n−1 (1/ √ 2) ⊂ S n (1) is equal to one and biharmonic maps obtained as the composition described in (b) are unstable. We give lower bounds for the Veronese map and the Clifford torus ( [3] ). (d) Using Hilbert's criterion, we consider the stress-energy tensor associated to the bienergy, show it derives from a variational problem on metrics, exhibit the peculiarity of dimension four, and use the stress-energy tensor to construct new examples of biharmonic maps ( [5] ). We investigate the local index of vector fields in the plane using Poincaré's method. If m is the degree of the first non zero jet, X m , of the vector field X at an isolated zero, we explore the geometry of the pencil generated by the coordinate functions of X m when the absolute value of the index of X, |ind(X)|, is m. We prove that in this situation, ±m is the maximal and the minimal index that can occur for X. The first result was motivated by [1] , in which A. Cima, A. Gasull and J. Torregrosa construct examples of vector fields in the plane with given multiplicities and indices. Our method is also useful to classify vector fields with a fixed index and we explore this approach to obtain the classification of families of vector fields with maximal or minimal index. This is a join work with M. A. S. Ruas One of the paradigmatic problems in the realm of computer generation surfaces from the point of view of the designer is to provide them with simple methods to generate a surface from its boundary curves and with tangent conditions along them. Following the work done by J. Monterde, H. Ugail in [1] and [2] , we offer here a new method to generate a rectangular Bézier surface with prescribed boundaries and tangent planes along boundaries which generalizes previous results using PDE's. In our case we obtain polynomials solutions of the tetraharmonic equation.
About index of vector fields in the plane
Tetraharmonic Bézier surfaces
The poster will be illustrated with several examples of tetraharmonic Bézier surfaces generated with this method. Not many explicit topological spaces are known to be homeomorphic to boundaries of word-hyperbolic groups. We indicate a family of such 3-dimensional spaces, among the so called trees of manifolds. Trees of manifolds were introduced by Jakobsche in [2] as direct limits of appropriate system of iterated connected sums of manifolds, and were shown to be homogenous.
New boundaries of hyperbolic groups
To get these spaces as Gromov boundaries, we prove that any 3-dimensional simplicial complex is homeomorphic to a nerve of some right angled hyperbolic Coxeter group. The tool used is an analogue of Dranishnikov's observation for dimension 2 described in [1] . Namely, we construct a flag-no-square triangulation of any 3-dimensional complex.
We apply this construction to 3-dimensional manifolds. We use the result of Fischer [3] , who showed that trees of manifolds appear as the CAT(0) boundaries of the right angled Coxeter groups whose nerves are manifolds. By taking these nerves flag-no-square, the corresponding Coxeter groups are hyperbolic, and their Gromov boundaries are the trees of manifolds as required.
The topological and differentiable structures of some moduli spaces constructed from flat Riemannian tori (concretely, H\(Gl + (2, R)/Sl(2, Z)), H = O + (2, R), CO + (2, R), O(2, R), CO(2, R)) is studied by means of a cut-and-paste procedure. In the orientation preserving cases, the quotients admit a structure of orbifold with singular points corresponding to lattices in the square and hexagonal crystal systems. In the non-orientation preserving ones, the structure is a smooth manifold with piecewise smooth boundary, where the interior points corresponds to oblique lattices, and the edge of the boundary to square and hexagonal ones. We prove that the integral of the radius of curvature of a plane convex curve is two times the sum of the area of the domain it bounds, plus the area of the domain bounded by its evolute. This result implies the classical Heintze and Karcher formula in dimension 2.
For curves in the hyperbolic plane we prove
where M is the boundary of a strongly horociclically convex set K, ds is the arc element of M, ρ(s) is the curvature radius, F is the area of K and F e is the (algebraic) area of the focal set of M . The topic of minimal surfaces in flat 3-manifolds with finite genus but infinite total curvature has recently attracted some attention [1, 2] . In the complete flat 3-manifold R 2 × S 1 , the only known examples of properly embedded minimal surfaces with infinite total curvature but finite genus come from doubly periodic minimal surfaces in R 3 . In particular, they are all periodic examples in R 2 × S 1 .
Karcher [4] constructed, as an application of a theorem by Jenkins and Serrin [3] , properly embedded minimal surfaces in R 2 × S 1 with genus zero and finitely many Scherk-type ends, which he named Saddle Towers. We follow a similar idea to obtain non periodic properly embedded minimal surfaces in R 2 × S 1 with genus zero, infinitely many ends and exactly one limit end (in particular, they have infinite total curvature). Moreover, each one of such surfaces is asymptotic to either two doubly periodic Scherk minimal surfaces or a Toroidal Halfplane Layer [4, 5, 6] , which have recently been classified in [6] as the only properly embedded doubly periodic minimal surfaces in R 3 with genus one and finitely many parallel Scherk-type ends in the quotient. We describe the construction of the Saccheri quadrilateral in the hyperbolic plane using the notion of translation according to a hyperbolic line. Also, we describe the construction of the Lambert quadrilateral using the notion of translation along a line, while establishing the necessary and sufficient condition for the existence and uniqueness of such a quadrilateral. We developed some computer software, in Mathematica, oriented to draw the hyperbolic isometries, so much on the Poincaré's half-plane and disk. This software package, named hyperbol.m, is available at the Internet address: http://www.ugr.es/local/ruiz/software.htm. With this software we have created the graphics which appear in this poster. Finally, the Lambert and Saccheri quadrilaterals that tile the hyperbolic plane, by using triangular Non-Euclidean Crystallographic Groups, are described. And explicit examples of these tessellations are given. Let G be a compact Lie group acting on M . Let H G (M ) be the group of all equivariant homeomorphisms of M which are isotopic to the identity through compactly supported equivariant isotopies. Suppose now that G acts freely on M . Then M can be regarded as the total space of a principal G-bundle π : M →M = M/G. Our main theorem states that H G (M ) is a perfect group.
Hyperbolic tesselations by Saccheri and Lambert quadrilaterals
An analogous theorem for equivariant C r -diffeomorphisms, where r = 1, . . . , ∞, r = dim(M ) + 1, is due to A. Banyaga ([3] ) for G being a torus, and is due to K. Abe and K. Fukui [1] for an arbitrary compact Lie group G. The theorem is a starting point for computing H 1 (H G (M )) for more complicated G-manifolds, e.g. analogously as it was done in [2] for equivariant diffeomorphisms. Conformal maps of IR n are defined as those preserving the angles. For n ≥ 3 they are characterized by the fact that they transform k-spheres of IR n into k-spheres (here the k-planes are considered as a special case of k-sphere with infinite radius). We are interested here in the study of totally semiumbilical surfaces in IR 4 from the viewpoint of their contacts with spheres and we follow an alternative approach, based in the fact that the conformal maps preserve these contacts. The totally semiumbilical surfaces M in IR 4 are ν-umbilics, for some globally defined normal field ν on M and given any normal vector field η linear independent to ν the η-lines of curvature coincide with the asymptotic lines of M [1] . We use this fact in order to obtain some differential 1-forms defined along the asymptotic lines (considered as curves in 3-space passing through the point and spanned by the tangent vector and the normal plane at this point) as in the particular case of hypersurface in IR n , [3] .
Conformal invariants of totally semiumbilical surfaces in the
An interesting fact is that the center of hyperspheres of A 3 -contact can be characterized as the zeros of some of the previously mentioned conformally invariant 1-forms.
On the other hand, we characterize the centers of the A 3 -contact hypersphere in terms of certain coefficients related to the Frenet paraphernalia of the asymptotic lines considered as a curve in IR 4 . Such coefficients were introduced in [2] in order to study the conformal invariants of curves in IR n and provide an important simplification to the computations associated to the problem that concerns us here. is not yet proven even for arbitrary four points in a plane. So far we have verified the conjectures C2 and C3 for some infinite families of tetrahedra and C2 for any cyclic quadrilateral.
For almost collinear configurations (with all but one point in a line) we propose several new conjectures (some for symmetric functions) which imply C2 and C3. By using computations with multi-Schur functions we can do verifications up to n = 9 of our conjectures. We can also verify stronger conjecture of Djoković which imply C2 for nonplanar configurations with dihedral symmetry. The relationship between tropical constructions and classical projective constructions has been studied in [1] and [3] . The approach in [2] , [3] is limited to working with the principal term of the power series that take place during the computation of a lift. We present here a rather special geometric construction which shows that this approach is not enough in some cases. The construction starts from two points A and B, it computes the parallelogram OACB, being O the origin of coordinates and C the point A + B and, finally, constructs the line AC. If A and B are specially crafted points (for example A = (1, 1), B = (t, 2t)), the method developed in [3] is not well suited and nothing can be deduced about the relation of the tropical and the projective construction. The problem is that, if we only restrict our attention to the principal coefficients, we are not able to distinguish if A and C are different points (and hence, line AC is well defined) or if it is the case that A = C (and therefore, line AC is not well defined). The main difficulty of this construction is to describe it using only the quite small set of allowed steps as presented in [3] . This is a joint work with Anna Felikson.
Tropical versus projective constructions: a counterexample
A Coxeter polytope in the spherical, hyperbolic or Euclidean space is a polytope whose all dihedral angles are integer submultiples of π. These polytopes are very important among the other acute-angled polytopes since a group generated by reflections with respect to the facets of a Coxeter polytope is discrete. On the other hand, a fundamental chamber of any discrete reflection group is a Coxeter polytope.
Already in 1934, H. S. M. Coxeter [2] proved that any spherical Coxeter polytope (containing no pair of opposite points of the sphere) is a simplex and any compact Euclidean Coxeter polytope is either a simplex or a direct product of simplices.
However, hyperbolic Coxeter polytopes are still far from being classified. We introduce a combinatorial technique which allows us to obtain new results concerning polytopes with relatively small number of facets, as well as some general results about combinatorics of Coxeter polytopes. The technique involves a result of R. Borcherds [1] which describes faces of Coxeter polytopes.
We prove that any compact hyperbolic Coxeter polytope except some well-known low-dimensional examples has a pair of disjoint facets. This is one of very few known general results concerning combinatorics of compact hyperbolic Coxeter polytopes. We also obtain a similar result for simple non-compact polytopes.
We complete the classification of Coxeter d-polytopes with d + 2 facets and find exact restrictions of the dimension of some other polytopes: noncompact Coxeter d-polytopes with d + 3 exist up to dimension 16 (and we present the 16-dimensional polytope and prove that it is unique), and compact Coxeter polytopes with d + 4 facets exist up to dimension 7 (a 7-dimensional polytope is also unique). We also prove that compact Coxeter polytopes with d + 5 facets may exist up to dimension 8 only. Examples of such polytopes are known up to dimension 6. The notion of limit groups was introduced by Sela as a technical tool for work on the Tarski problem of elementary equivalence of free groups. This approach has recently been aplied to other classes of groups (for example: Baumslag-Solitar groups). We study the structure of (Thompson's) F -limit groups. Denote by F the Thompson's group with standard presentation: ], y −1 g i be a sequence of isomorphic copies of F marked by three elements. We investigate the convergence of such sequences and possible limit groups constructed in this manner. It is easy to see, that at infinity we can get free and direct products of F with Z. We study free constructions involving F and Z which can be obtained by this procedure. In particular, we prove that no (centralized) HNN-extensions occur as F -limit groups.
